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AMENDED 
ACT 
REQUIRES 
NEW 
REGULATIONS 

List ing and Cr i t ica l Habitat determi-
nat ion p rocedures were among those 
act iv i t ies of the Endangered Species 
Program most substant ia l ly a l tered by 
the Endangered Species Ac t Amend-

' m e n t s of 1978. The Serv ice has now 
proposed regulat ions to formal ize l ist-
ing po l ic ies a l ready establ ished, and 
implement the changes brought by the 
Amendmen ts (F.R. 8 / 1 5 / 7 9 ) . When 
f inal ized, this wi l l be the f irst set of 
of f ic ia l regulat ions to implement Sec-
t ion 4 of the Act . 

Most of the newly in t roduced fea-
tures revolve a round the Cr i t ica l Hab-
itat de terminat ion process, inc lud ing: 

• gu ide l ines for publ ic meet ings 
and hear ings; 

• pub l ica t ion of Cr i t ica l Habi tat 
proposa ls in local newspapers acces-
s ib le to people in the af fected area(s); 

• estab l ishment of the need for 
analysis of economic and other im-
pacts of Cr i t ica l Habi tat designat ion. 

Other aspects of the Amendmen ts 
covered by the regulat ions inc lude the 
requ i rement of publ ic meet ings in con-
junc t ion wi th l ist ing act ions, (when re-
quested), p rocedures to receive and 
evaluate pet i t ions to list species, and 
procedures for conduc t ing per iod ic re-
v iews of al l l isted species. 

Listings to Include Critical Habitat 

The Amendments require that Cr i t i -
cal Habi tat be spec i f ied at the same 
t ime that a species is l isted, " t o the 

Continued on page 3 

Photo by Steve Hil lebrand 

I zzzt 
iMik 

A peregrine faicon soars by the Washington Monument—a sign of the success-
ful release program in the Nation's Capital. 

PEREGRINE'S PROGRESS 
RELEASE PROJECT A SUCCESS 

Four peregr ine fa lcons (1 male and 3 females) are now on their own in 
Washington, D.C. and v i c in i t y—the result of a release pro jec t conduc ted by 
the Serv ice and the Peregr ine Fund of Cornel l Universi ty. The peregr ines 
had been p laced in a man-made nest on top of the Inter ior Depar tment 
bu i ld ing in June, as month -o ld ch icks (see the July 1979 BULLETIN), and 
were re leased on July 9, after they had f ledged. 

Under the watch fu l eyes of Sharon and Tom Al lan, the b i rds made their 
ini t ial f l ights and deve loped the ski l ls necessary for hunt ing. On Augus t 6, 
the Al lans depar ted and the bi rds were comple te ly sel f -suff ic ient. 

The b i rds have been ad jus t ing wel l to the urban env i ronment and have 
been estab l ish ing ter r i tor ies th roughout the area. One has been spot ted near 
a suburban V i rg in ia shopp ing center, and another has chosen to roost on 
the Depar tment of Commerce bu i ld ing and use the Mal l near the Smi thsonian 
Inst i tut ion as its terr i tory. 

It is not known whether any of the peregr ines wi l l stay in the Wash ing ton 
area dur ing the winter , or choose to migra te south a long the coast , or even 
if they wi l l return to the area next year. It is hoped that these fa lcons w i l l 
se lect mates wi th in 2 years f rom other capt ive-bred peregr ines re leased by 
Cornel l in the East, and eventual ly p roduce young. 



REGIONAL 
BRIEFS 

Endangered Species Program regional 
staffers have reported the following ac-
tivities for the month of August. 

Region 1. Peregr ine fa lcon (Faico 
peregrinus anatum) surveys in Oregon 
have revealed a probab le three nest ing 

pairs in the State; none were known 
before th is year. 

A si te was selected for the Cal i for-
nia condor (Gymnogyps californianus) 
breeding fac i l i ty on the g rounds of the 
San Diego Wi ld An ima l Park. The 
Zoo log ica l Society of San Diego sub-
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mit ted a fo rmal p roposa l for const ruc-
t ion of the faci l i ty , meet ing speci f ica-
t ions ca l led for by Serv ice personnel . 
(A cont rac t was awarded on Sep-
tember 30.) ^ ^ 

Despi te intense cont ro l e f f o r t s , ^ ® 
wh ich inc luded the use of h e l i c o p t e r s , ^ ^ 
a coyote took a whoop ing crane chicK 
at Gray 's Lake. Eight or possib ly nine 
ch icks f rom th is year 's cross- foster ing 
p rogram are al ive, a better than aver-
age record. Seven sub-adul ts survive 
f rom previous years ' t ransp lan ts—2 in 
Wyoming , 1 at Bear Lake, Idaho, and 
4 at Gray 's Lake, Idaho. 

Region 2. The Serv ice met w i th the 
Mex ican Depar tment of Fisheries and 
the Universi ty of Mex ico to d iscuss 
coopera t ive pro jec ts for the benef i t of 
the Ol ive Ridley sea tur t le (Lepi-
dochelys olivacea). As a result of the 
meet ing, a r rangements wi l l be made 
for two Mex ican b io log is ts to visit the 
Nat ional Mar ine Fisher ies Serv ice Lab-
oratory in Galveston to observe the 
mar icu l tu re fac i l i t ies and techn iques 
app l i cab le to rais ing sea turt les. 

The Campeche oi l spi l l has reached 
Texas shores, and a t tempts were made 
to assess the impact on Endangered 
spec ies in the U.S. and Mexico. Most 
suscept ib le to the spi l l is the Kemp's 
Ridley sea tur t le (Lepidochelys kem-
pii), bo th young and adults. Full ef fect 
of the spi l l p robab ly wi l l not be known^ 
unt i l the next nest ing season. Con-i 
t ingency plans have been made to'" 
pro tect peregr ine fa lcons, whoop ing 
cranes, b rown pel icans, and sea tur-
tles. A t reatment center and b i rd 
c leaning operat ion has been set up. 

Region 3. The Serv ice in i t ia ted con-
t racts to conduc t plant surveys 
th roughout the Region 's six States. 

Regional staf fers met w i th the Na-
t ional Park Serv ice in the Apos t le Is-
lands in Wiscons in to d iscuss pro-
cedures for Sect ion 7 consu l ta t ions 
and ba ld eagle (Haliaeetus leucoce-
phalus) management . 

The Nor thern States Bald Eagle Re-
covery Team met in Mi lwaukee and 
rev iewed the init ial draf t of the recov-
ery plan. 

A compend ium of surveys of c lams 
of the upper Miss iss ippi River has been 
f inal ized. 

Region 4. N ine con t rac ts were ne-
got ia ted to prov ide status in format ion 
on 123 species. This br ings the num-
ber of plant spec ies under con t rac t to 
228, cover ing all of the reg ion inc lud-
ing Puerto Rico and the Virg in Islands. 

Region 5. The f irst E n d a n g e r e d ^ ^ 
Species Cooperat ive Agreement 
spec i f ica l ly author ize conservat ion a c ^ ^ 
t iv i t ies for p lants was s igned wi th Con-
nect icut on Augus t 8, 1979. Plant 
agreements were author ized by the 



Rulemaking Actions 
Continued from page 4 

and reproduct ion , and it is into lerant of 
human presence. When d is turbed, the 
b ig-eared bat wi l l abandon its roost, 
resul t ing in a popu la t ion reduct ion. 
Their dependence on the few remain-
ing nursery caves and the ease w i th 
wh ich they are d is turbed make the 
ent i re popula t ion sub jec t to extermina-
t ion under certa in condi t ions. 

The West V i rg in ia popu la t ion of big-
eared bat, number ing 2,500-3,000, is 
the largest of the three exist ing popu-
lat ions; the other two are in eastern 
Kentucky and southwestern Virginia. 
In West Virgin ia, at least f ive w in ter ing 
co lon ies have d isappeared in the last 
15 years and only three known nursery 
co lon ies st i l l remain. The numbers in 
these nursery co lon ies have dec l ined 
cons iderab ly because of d is tu rbances 
f rom spelunkers and vandals. 

As requi red by the 1978 amend-
ments, th is Cr i t ica l Habi tat proposal 
inc ludes a d iscuss ion of act iv i t ies 
wh ich may adversely modi fy the hab-
itat, or wh i ch may be af fected by the 
designat ion. Acco rd ing to the pro-
posal, these act iv i t ies wou ld inc lude 
any act ion wh ich wou ld substant ia l ly 
al ter the physical s t ructure, tempera-
ture, humidi ty , or air f low of the desig-
nated caves, or any act ion (such as 
blast ing or cons t ruc t ion near desig-
nated caves, or increased human ac-
cess to the caves) wh ich might d is turb 
the bats in their h ibernat ing or nursery 
caves. 

Comments on this proposal shou ld 
be submi t ted by November 1, 1979, to 
the Di rector (OES), U.S. Fish and 
Wi ld l i fe Service, Depar tment of the 
Interior, Washington, D.C. 20240. 

BOX SCORE OF SPECIES LISTINGS 
Number of Number of 

Category Endangered Species Threatened Species 

U.S. Foreign Total U.S. Foreign Total 

Mammals 33 251 284 3 21 24 
Birds 67 145 212 3 3 
Reptiles 11 48 59 10 10 
Amphibians 5 9 14 2 2 
Fishes 29 11 40 12 12 
Snails 2 1 3 5 5 
Clams 23 2 25 
Crustaceans 1 1 
Insects 6 6 2 2 
Plants 23 23 2 2 

Total 200 467 667 39 21 60 

Number of species currently proposed: 160 animals 
1,850 plants (approx.) 

Number of Critical Habitats listed: 34 
Number of Recovery Teams appointed: 66 
Number of Recovery Plans approved: 29 
Number of Cooperative Agreements signed with States; 24 

August 31, 1979 

NEW PUBLICATIONS 
The Amer i can Society of Mammolo -

gists has issued a Specia l Publ ica t ion 
ent i t led Ecology and Behavior of the 
Manatee in Florida. Wr i t ten by Daniel 
S. Har tman of Cornel l Universi ty, th is 
book chron ic les the author 's research 
conduc ted pr imar i ly in Ci t rus County, 
Flor ida. The book is p r iced at $10.00 
for non-members of the Soc ie ty and 
$8.00 for members. Copies may be 
o rdered f rom Duane A. Schl i t ter , Car-

negie Museum of Natura l History, 4400 
Forbes Avenue, Pi t tsburgh, Pennsyl-
vania 15213. 

The f irst in a three-par t ser ies cal led 
Life Tracks is now ava i lab le upon re-
quest f rom the Wiscons in Of f ice of 
Endangered and Nongame Species, 
Depar tment of Natural Resources, P.O. 
Box 7921, Madison, Wiscons in 53707. 
Eleven of the State 's endangered bi rds 
and mammals are d iscussed. 
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Endangered Species Act Amendments 
of 1978. 

The Service conducted a t l i ree-day 
worl<shop on New England's Endan-
gered and Threatened f lora at Water-
vi l le Valley, New Hampshire August 
3-5, to consol idate State reports 
prepared in 1978 and formulate a New 
England Regional Report. Next year's 
f ield activit ies wil l emphasize candi-
date species which were not recog-
nized in the Smithsonian Institution's 
init ial list. 

Region 6. The 
Recovery Team, 
LaVal, Missouri 
servation, met in 
begin draft ing a 
gray bat (Myotis 
vising the plan 
(Myotis sodalis). 

Indiana/Gray Bat 
led by Dr. Richard 

Department of Con-
Washington, D.C. to 

recovery plan for the 
grisescens) and re-

fer the Indiana bat 

AMENDMENTS 
Continued from page 1 

extent prudent." The regulations make 
this provision and also require that 
biological and physical consti tuent ele-
ments essential to the species (e.g. 
nesting grounds, water quality, pol l ina-
tor, etc.) be pointed out in the Crit ical 
Habitat descript ions. They further pro-
vide that geographical areas not cur-
rently occupied by the species may be 
included in Crit ical Habitat determina-
tions, but only when l imit ing the deter-
mination to the species' occupied 
range would not be adequate to ensure 
the survival and recovery of the 
species. 

In certain situations designation of 
Crit ical Habitat would not be prudent. 
The proposed rules provide that Crit i-
cal Habitat not be determined when a 

species needs immediate l isting pro-
tection, and delay caused by the prep-
arat ion of a Crit ical Habitat rule would 
have a detr imental ef fect on it; when 
ident i f icat ion of the Crit ical Habitat 
would make the species more vulnera-
ble to taking; or when Crit ical Habitat 
determination would not be beneficial 
to the species. 

Economic Analysis 

The new requirement for an eco-
nomic analysis of the effects of Cri t ical 
Habitat determinat ion, coupled with 
the requirement that each l isting in-
clude Crit ical Habitat, when prudent, 
has produced a signif icant s lowdown 
in the Program's accompl ishment of 
f inal act ions of either type. Mechanics 
for implementing this port ion of the 
Amendments are yet to be completely 

Continued on page 4 

ENDANGERED SPECIES 
SCIENTIFIC AUTHORITY 

Notices—August 1979 

Composed of representatives from 
seven Federal agencies, the Endan-
gered Species Scientific Authority 
(ESSA) was established by Executive 
order to insure the scientific sound-
ness of governmental decisions con-
cerning trade in endangered species 
of animals and plants. As the U.S. 
Scientific Authority for the Convention 
on International Trade in Endangered 
Species of Wild Fauna and Flora, 
ESSA reviews applications to export 
and import species protected under 
the Convention, reviews the status of 
wild animals and plants impacted by 
trade, monitors their trade, makes cer-
tain findings concerning housing and 
care of protected specimens, and ad-
vises on trade controls. American ginseng. Photo by J. Dan Pitt i lo 

GINSENG FINDING FINALIZED 
The ESSA has establ ished final f ind-

ings for ginseng roots harvested in 
1979. ESSA's "approva l " of export 
from 14 States indicates that harvest 
in those areas wil l not be detr imental 
to the survival of the species, and that 
the ESSA has no object ion to issuance 
of export permits f rom those States 
(F.R. 8 /15/79) . Such approval does 
not, however, l imit the Management 
Authori ty 's (MA) right to wi thhold per-

mits on other grounds. 
Federal export permits may be is-

sued only for ginseng roots harvested 
in the States for which the MA (U.S. 
Fish and Wildl i fe Service) is satisfied 
the State ginseng management and 
control programs assure that the roots 
to be harvested wil l be legally obtained 
and certif ied. States approved by the 
MA are: Arkansas, Georgia, Il l inois, In-
diana, Iowa, Kentucky, Maryland, Min-

nesota, Missouri, North Carolina, 
Tennessee, Virginia, West Virginia, 
and Wisconsin. 

Effective October 1, 1979, State cer-
t i f icat ion of art i f icial ly propagated 
ginseng wil l also be a condit ion of the 
CITES export document. This means 
that any art i f icial ly propagated ginseng 
leaving a State must be cert i f ied by 
weight, just as wi ld ginseng is 
certif ied. 



AMENDMENTS 
Continued from page 3 

establ ished and are not specif ical ly 
provided for in the proposed rules. 

The regulations do provide that cer-
tain areas may be excluded from Crit i-
cal Habitat determinat ions if the bene-
fits of doing so outweigh the benefits 
of including such areas. They further 
provide, however, that no exclusion 
would be al lowed if, as a result, ext inc-
t ion of a species would occur. 

Petition and Review Requirements 

Examples of evidence required to 
petit ion the Service, to review the 
status of species for protect ion under 
the Act are clearly enumerated in the 
proposed rules. The Service's respon-
sibi l i t ies for acknowledging petit ions 
and conduct ing reviews are spelled 
out. Procedures for noti f icat ion of 
Federal, State, and local governments 
regarding listing activit ies plus t ime 
al lotments for comment periods, are 
specif ied. Addit ional ly, the regulat ions 
propose a review, once every five 
years, to determine whether any spe-
cies should be reclassif ied or removed 
from the list. 

Emergency Rules 

When signif icant immediate risks to 
the wel l -being of an animal species 
develop, procedural requirements for 
l isting may be waived temporari ly. 
Publ icat ion of an emergency listing in 
the Federal Register can immediately 
place a species under the Act 's pro-
tection. Such a listing, however, would 
expire after 120 days unless ordinary 
procedural requirements had been 
compl ied with during that period. 

New Format for Official List 

The off icial U.S. List, publ ished an-
nually in the Federal Register, contains 
all the animals and plants protected 
under the Act. Several changes in the 
format of the list are proposed: Both 
lists (animals and plants) wi l l include 
a column descr ibing "Histor ic Range" 
(for information purposes only) as wel l 
as a column indicat ing the "Populat ion 
where Endangered or Threatened." (A 
column entit i led "Known Distr ibut ion," 
currently used in the lists, wi l l be elim-
inated.) A new column wil l indicate 
whether or not Cri t ical Habitat has 
been determined for the species. The 
plant port ion of the list wi l l give "His-
tor ic Range," but wi l l not specify "Pop-
ulat ions," since individual plant popu-
lations cannot be listed under the Act. 

The complete text of the proposed 
regulations are found on pages 47862-
47868 of the August 15, 1979, Federal 
Register. (Comments were invited 
through October 15, 1979). 

Rulemaking Actions 
August 1979 4 

TWO ZEBRAS LISTED 
AS THREATENED 

In a final rulemaking, the Service 
has given Threatened status to both 
Grevy's zebra (Equus grevyi) and Hart-
mann's mountain zebra {Equus zebra 
hartmannae) (F.R. 8 /21 /79). These spe-
cies were proposed for Endangered 
status (F.R. M U Z n i ) . However, data 
received during the comment per iod in-
dicated that neither animal is in imme-
diate danger of ext inct ion, al though 
each does face serious threats to its 
long-term survival. The rulemaking wi l l 
increase the protect ion already pro-
vided for these species by the Conven-
tion on International Trade in Endan-
gered Species of Wi ld Fauna and Flora 
by requir ing permits for importat ion 
and other activi t ies involving the 
species or their parts or products. 

Grevy's zebra, the largest of the 
zebras, occurs in northern Kenya, and 
has apparently been ext irpated f rom 
southern Ethiopia and Somalia where 
it formerly occurred. At the t ime this 
species was proposed as En-
dangered, it was thought that less than 
1,500 individuals existed. However, a 
survey conducted by the Kenya 
Rangeland Ecological Monitor ing Unit 
turned up close to 14,000 individuals. 
This new and more accurate data com-
bined with Kenya's conservat ion efforts 
on behalf of the species (such as a 
ban on hunting since May 1977) has 
led to the determinat ion that a 
Threatened l isting is more appropriate. 

In spite of these larger figures, the 
species is sti l l in need of protect ion, 
accord ing to the Kenya Minister for 
Tour ism and Wildl i fe. He said that in 
the Samburu Distr ict, a key port ion of 
the Grevy's range, the species had 
decl ined f rom 7,000 in 1976 to 2,500 
in 1977. 

Hartmann's mountain zebra occurs, 
in part, on large tracts of privately 
owned ranches in Southwest A f r ica / 
Namibia. The Service believes that 
control led sport hunting of this spe-
cies on Southwest Af r ican/Namib ian 
ranches has aided the species' con-
servation. Accord ing to the Southwest 
Af r ican/Namib ian Government, ranch-
ers would destroy these zebras on 
sight were it not for their economic 
value. Currently, ranchers have been 
supplement ing their incomes by al low-
ing sportsmen to hunt zebras on their 
property. These hunts are str ict ly con-
trol led by the Southwest Af r ican/ 
Namibian Government, which wi l l only 
issue a permit for such hunts if a 
rancher can demonstrate that exces-
sive populat ions are damaging his 
property. Al though the Hartmann's 
populat ion has remained stable for the 
past decade, the current numbers 
(7,000 individuals) are quite small con-
sidering the populat ion once numbered 
between 50,000 and 75,000. 

Because both of these species are 
foreign. Cri t ical Habitat is not 
proposed. 

CRITICAL HABITAT REPROPOSED 
FOR VIRGINIA BIG-EARED BAT 

The Service has reproposed the 
Cri t ical Habitat for the Virginia big-
eared bat (Plecotus townsendii vir-
ginianus) to meet the requirements of 
the Endangered Species Act Amend-
ments of 1978 (F.R. 8 /30 /79) . A pro-
posal for Endangered status with Criti-
cal Habitat was made for the species 
on December 2, 1977, but the Cri t ical 
Habitat port ion was subsequently with-
drawn on March 6, 1979, because of 

the procedural and substantive 
changes in making such a designation 
brought about by the amendments. 
(See October 1978 BULLETIN for a 
discussion on the amendments.) 

Several caves in Pendleton and 
Tucker Counties in West Virginia 
would be affected by the proposal. The 
big-eared bat is dependent on a few 
specif ic kinds of caves for hibernat ion 

Continued on page 6 



PEREGRINE FALCON, HUMPBACK 
CHUB RECOVERY PLANS APPROVED 

Its distinctive features—prominent hump, flattened head, long fleshy snout, and small eye—combine to enable the humpback 
chub to survive in the Colorado River. 

M 

The Service recently approved re-
covery plans for the Eastern popula-
t ion of peregrine falcon (Faico pere-
grinus) and the humpback chub, (Gila 

ypha) one of the last large fish 
'species to be discovered in North 
America. 

Restoring the peregrine falcon to the 
Eastern United States, where the 
species has been ext i rpated as a 
breeding bird since the 1950's, is the 
object ive of one of the^ four recovery 
plans being prepared for this wide-
spread species. (The plan for the 
Rocky Mounta in/Southwest populat ion 
of peregrine falcons was approved in 
August 1977.) The specif ic goal of the 
plan is to restore an estimated 350 
pairs, or 50 percent of the numbers 
that ocurred in the East in the 1940's. 
To achieve this goal, the plan recom-
mends a recovery program based on 
preserving and providing nesting hab-
itat, introducing capt ive-produced 
birds to the wi ld, preserving migrat ion 
and winter ing habitat, and providing 
protect ion for the birds. 

An inventory of peregrine nest sites 
has indicated historic and potential 
sites in the southern Appalachians, the 
Susquehanna River Valley, Finger 
Lakes, Hudson River Valley, Catski l l 
and Adi rondack Mountains, Green 
Mountains, Connect icut River basin. 
White Mountains, and the upper Mis-
sissippi River in Minnesota and Wis-
consin. The recovery team has recom-
mended locations which it considers 
to be suitable for fa lcon "occupancy" 
and for "occupancy and release" of 

captive-raised birds. Management 
plans would be developed for individ-
ual sites with initial priori ty for those 
found suitable for "occupancy and 
release." 

The primary faci l i ty for captive 
breeding of peregrines in the East is 
at Cornell University. This faci l i ty wi l l 
have approximately 30 egg laying 
falcons by 1980. With a maximum of 
30 breeding females, each producing 
two clutches, the yield should total 240 
eggs per year. Al lowing for predictable 
inferti l i ty, hatching losses, and for 
some birds to be held in captivity, the 
Cornell faci l i ty should produce 100-
150 peregrines per year. 

In June of this year, a peregrine re-
lease project was launched from the 
roof of the Interior Building in Wash-
ington, D.C. (See box). This release 
project, and others like it, have be-
come necessary to reverse the dam-
age to the peregrine caused by DDT 
contamination. DDE, a metabol i te of 
DDT, causes eggshell th inning result-
ing in eggs breaking dur ing normal 
incubation. Eggshell thinning substan-
tially lowered the breeding success of 
the peregrine and led to its demise in 
the East. 

Humpback Chub 

The humpback chub occurs in the 
Colorado River basin. Its existence 
was not known until the 1940's be-
cause of its restr ict ion to canyon areas 
that were inaccessible to early re-

searchers. Because of man-made al-
terat ions that occurred on the Colo-
rado River before the 1940's, it is 
possible that populat ions of the spe-
cies were lost even before its exist-
ence was known. Impoundments and 
cold tai lwaters created by the opera-
t ion of Flaming Gorge and Glen Can-
yon Dams, and perhaps Hoover Dam, 
are the major reasons for the hump-
back chub's decl ine. Other possible 
reasons are predat ion and hybridiza-
tion. 

To assist this species, the recovery 
plan has out l ined steps to achieve the 
goal of establ ishing and maintaining a 
minimum of five self-sustaining hump-
back chub populat ions in the Colo-
rado River system by 1990. The plan 
calls for identi f icat ion of essential 
habitat and l imit ing factors. Accord ing 
to the plan, for the recovery program 
to work some populat ions and habitats 
wi l l have to be stabi l ized whi le others 
wi l l have to be increased. 

Al l exist ing populat ions must be 
located. There are currently four 
known populations, but others may 
exist in inaccessible locations. If 
necessary, the plan suggests restoring 
humpback chub populat ions through 
transplants. These should occur in 
habitats where natural reproduct ion is 
possible. The plan recommends that 
reintroduct ions be made in areas 
which are geographical ly isolated f rom 
exist ing populat ions to avoid destruc-
t ion of several humpback chub popula-
t ions by a single natural or man-made 
biological disaster. 
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